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[JSf. R3&U : RSti^*?£3iUT*^I£^XI2*T-.'l' 
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xti-cooR8 (sl. R8ii^^a i ~iocon:sa«. 

/ (k" + 1 ') £0. 9. 05 £m/ (k* + 1 ' + 

m) £0.50} "Fife*. ) £Sfcf. Rl&tfR2tttfHEK:- 

jug. f h7k H n t:7-;HXtt h U ^y'Jil'S . 

R4*<**H^Xtt5'7yBT*9. R6A»->7 
/SXIitert-^h*^*;U#=^*T?*0.; R2. R3 
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■'t»#*JU5i ft6T*snafk^***ffc8 
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• o 

O Na O 

(st*. R9S^Riof4fifr?5(cPiu. ) tr^e nSftS- 
tft 9 1 

O Na O 

(rC*. R9Rtf RlOHJffiSEltlB] u. ) TS^ns<t& 
ttTSS. 1 4ICISR<0U->*X httfi.- 

[MJRJJU7] ft6T^2nsft£«3JWtl 0 
(ft 1 0] 



R9-S-C-S-R10 
& Na O 



[«*isi si R9*<«*ai-ibwiiHitt. »tt« 
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R17. 
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[a#?R2 1] R13&tfR163&^^S£StLTft»ai 

^-iooB[«tt. »tt«xtt«*«)7;u*^a- 7x~;u 

SXttp-^f^7i^iT*t). R14&tfR15**>^ 
40 HI*IB2 21 ' R13#»*ai-lpOia»*. 

xiiStto7;u^;us, 7xz;nxnp->f;i/7x- 
;UST&9* R16#«*Btl--10a>lKIIl*. #8;#xfs 

a«^7^*;nt*o, Rw&tf ri5a<*5\^bt» 

o, a*«2 OlCEROUv* httfi.' 

[a*5l2 3] R13rt<7x -^gX^p-^T^l^x- 
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[ft 13] 
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ti5U->*^h»»icHT«i. s*U<f*3l7tx*;u*-ig[ 
<tLT300nBaTO3ajR^«» "«Atf248.4n«OKr FX* 

[ 0 0 0 2] -ifi^ % ^iSftxA-f ^o»!BflE*a{kir* 

TU-tf (248. 4nm) 7t^«W$n-5 STJCtto T*T 

[0 0 0 3] KrFx+i/71/- tf*^H#*l# 
£7ti£<i:T<5 h«^<hLT248.4no»^ia<7)7t{c» 
T^iSiStt^H^etJIgch^^rtirft 1 5 
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I '+m) £0.50} T£><5. ) RlS:^R2ti 
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T&o.- EP^, *»^OUyX>«RH. .0 85 
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8. 4nBW5fi<75#2»tt*tS < . &Z>&ytJZ \tSM\Z «k 0 
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U'5IiStttfto*tt» (SIT, r#SoS*EBJ £SSs2 

To. > m^^yT-tLt. irtrBurrs^as 

0»*MfClip-XJ4n-^ h*->XfU>, P-Xlin — f V 
ya^^/Xf L/>. p-Xt^o-iert-y Ft'/XtI/. 
>. p-Xi£m-:r S "7 t h*D t!7^^^"T*>7 k ?U>, p- 
Xtia-HJ /f)k> l J/l't^yXfl/>, p-Xten-iert 

-t Fo^S/ayu^WfriHaofcaSSWT* p- 

tip- xi±b- t 7 x /* - ;u&tfp-X(im- 1 Fdt 
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K/f^k ^iMJ^BStert-T/T-Jk p-irZjl7i 

[ 0 0 0 8] *R91l;:8fi*B*f*i;:»T. ±E»€0*Br 
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&»C:T£ 2 : 8 71S7 : 3*«i0ffSLk. 
[0 0 0 9] *»^lC6S^a**^**«tLTt4WA 

£f£, p-rh^tFDt^^/X^^-p-tF 
D^y7fl/>Ia^ p-tert-y F^->XtI/>-p- 
fc FD^vXfU>l&*, P- h 'J /fiby'J ;UT^-> 
7fl/>-p-tFQTy^Tl/>Ia^ p-tert-ys 

-a-^f>'l'XTU>I^*, p-tert-^ h^'>77;U^~ 
;u^=^->^^u>-p- t Ko^x^f L u>-^^d7 u;i/ 

g/rJH^^ p-fh7t Fn^ytf7^tTy7 
^ U > - p- t h*n^r->X^l/>-^5 r ^U tert-y 

^t-I/>- 770Z D'j;H^», P- h U *f=-JUv'j;U 
tTyXfl/>-p-t FDTyXfU>-p-y PJUt 
Xs >^-£#, p-tert- ^ h4^;>^^ V >- p- t Fdt*> 
*3=-U>-*^£ iJJUKtert-^JUa&fl:. p-tert-T' 

30 F^yXf l/>-p-tFo^y^rU>-7^U a ~ h 
U ;um£r#\ p-tert-7 r h^">7,7 L U>-p-t Fo^y 

. " 7f l/>-p-Xf-^7xyTySg tert-.y^JU^^ 
nr-f V7 f n^^">X^U>-p-Xlln-h K a =r f> 7. 
^U>m^^> B-fh7tFDt7-;^yXfV> 
-p-Xlio-t Fn^y^fl/yla^ B-tert-"? h=r 

<J ^^^*>U;U^*>X^U>-p-Xllo-t FD^y7 
^U>S-&*. m-tert-y h + ->*;U#-^*4r 
U>-p-XHm-t FDTy^fU>S^#> n-* h^~> 
40 -a^r^Xf U>-p-Xfir t Fn^x-a-^r^X 
^U>2-&#, BMert-:/ v^Utf—^T^vXr- 
l^-p-XttB-t K □TyXrL/>-/^^'Ji^/T 
Jl&^te. n- 77 h 7 t FO^y^v-iltTyXfyy 
-p-XIln- t FDr'/Xf l/>-/^^ U^&tert-y 
D-tert-r h^->X^U>-p-XttB-h: K 
D^y^fl/>-77aZD'JiH&#, rMJ/?^ 
'><J;U^^->X^U>-p-3ttlB-h Kn^->7,^U>- 
p-^7 DJ^fl/>I$ p-lert-7' K*->*^r 1^>-P 
-Xlln-t Ho^->^^U>- ^^57 1 j ;U86iert-^^ 
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;l7i/ + >#&tert-7^;Um&#^<*tf 
cn£l::«SSti*t>0)TI4fc^. 
[0 0 10] *R9M;:R*a&*l4, WA«T!Za)-c) 

a)^i£-l 

£K»s<o*iiES**rT*^y ^-*is. xiscn^m 

MUX>. fh7tH.D77X 
>3f<0fi-»Jg?B*. 7v*;US&BBttiW [fi^JAtf. 2.2' 
-77h'X'f7^fPih l J 2.2' -TVt'X (2.4-v 
^rJl7Uar MJJU) . 2.2 , -7Vfc:* 

.*/-f;u, ifil6ft5 , 5D^^3?^iaKftS5»2*&I«<6SI 

^^ffiT, s?^xii7 7 ;n^>^:5Tt c f r . so— hot: t 
i -lo^was-s^s'ito. s^atesssH^wiso* 

>, lM-v^tf^^WaBai*. ■ 
IS, «EK. 'J>BU '*ft*5S*. p-h;UX>x;U 

^>g^(?)7Dh>gW = lK 1 <h30-100 c CTl 
-lOf^SfSc-tt T±E#«0)SlliS*£KaHe'-C 

asfftv §ttfcTsa&****T*.. 

[0 01 1 ] b>:£?*- 2 
^U> (Xl4p-fc Ka^y-a-^TJ^fU» ^ 

fn^E^x/T-^^, 3a£- 1 <t & cots f£ etc 
cfcrj^a&Sttfcfft; iB5hM*»i£<B*i£iclEoT»» 

[0 0 12] c)>*ffi- 3 
p-t Kn^yXfl/> (3£I£p-t Fo^->-a^riU 

e- i tB«fl!)»fpjs»cj:oaft«tt*a&s-ttfc*. 

»Sftfcafr*Xtt«a**«=±«E»S^**BS*4K 

[o o i 3] :n.bHS^S^^> fsjn^i^.Tt) 

«2UT248.4nB(tifi<07t2iStt*«*K KtlT^^OT 

Cooi4] ft i t^cno*s B ^i:ffi^ 



C0#I&14 1 : 1)-£**5£RL, 1 *imtf»RffTa)248.4 
nmttia£D7 , 6iSigtt«:tt«L^ia&, *5E^«c»*aft«c 
<7)jSiS*?& t W70X"C»«OIC*l' L. f£^££f*<7)i5ia;S 

70 [0 0 1 5] ^RHKaaa^ffr^^JH^iLTtt 

XrU >£fc£i£<hToGPC&I^i££ 

■T-SA*. a#1000~~40000flJS* JfSL< J4 3000 -20000 

[0 0 16] *^tffl^6nog^*?J(!:LT(l X 

o 9&\z i o tt £i££T ^s^tt ft^^T 7^hu 

i0 diLTil, «;LtfTf2ft6. It 11. ftl3XI4ft!4 
-C S S n 5 ft If 6 tl -5 . 

• ft 6 

[ft 6] [St' 1 ?. R9&tf R10l4^*ffij£L,TJft£K 1 

-io^ss««/»s*x»aa«t<p7 r ^^ i ;uB. eisssti 

-lOCOAOT^U^^SXtift 7 

[ft 7] (SC Rll&tf R12l4**!*ffil,T*3ilR 
^, gt^St 1 - 5 <D&&7 1 - 5 CO 

• ft i i 

[ftl 1] [at*. R13te^?£Kl-10<7}IE*I#. »tt 
9 

[ft l 2] (St*. R17tt**fiR^XttX^USSa^ 
■ T. ) t^^nsl^L. R14JttfR15li**ffiH 

u Rieti^^ai-iooiESi^, .#«*xii«#<07 
ju^us. 7x-;n, /\ny>Sft7x-;^ 7^ 

40 ^JlSS7x-ilS, 7i^^*>Stft7xZJHXti7 

• ft 1 3 . 

[ftl 3] (SC*. R18; R19. R20&1/ K21tt**» 

aux^^si 1 , Any i -ioo.fiM 

«• »K«Xli^ttcoT;u^;u§Xii^^&i -KW7 

• ft 1 4 

50 [ftl 4] (SC*, R22I4 h U ^ n JU7"t?JWS. P" ^ 
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>ZJ^ZJli£5t7L. R23*5«fctfR24li**ffiSlL 
[.0 0 17] ft6-C^Sn*ft^»3li. 

(k8. ft 9 1 0T*snsfk*«it^"c#vf 

•5. . * - 

• ft 8 

efts] R9RzjtR loiinfiset-rs] c. ) -e^s 

noftS&Tfco. 5**151 4KSE«<DU"/X 10 
■ft 9 • 

[ft 91 "R9Rtf RlOttWlElcni;. ) = 

■ ft 1 0 

[ft i'o] te*. R9a.t/Rioisfitisstcf5]i;. ) 
[0018] *&wizi&-t:!ft5iL^mn±m<nM<&W£ 

LTiiW (p-h^X>;UU*x;U) 5>7'//? 

• >. i- p -h;ux>7>;w*-^-i-^^>^^*- Jl '" :;7 ' 

l--> * a /s^i^yUUfcxJIW-l-l.erl- T'rJl'^ JU*— 

-> ;u x* -> : T •/ * * > . 2- ^ K^X > 

XW-;^Dt!*7iy >- 2->^>x;v*;xji/-2- 
^ ;U . (4 _ >? ;^^-) 7oW7iy>. 2.4-->'*. 
?;u-2-(p- h;ux>x;u*xju)'<>5 r >-3-*>. 2- 
( ->^a^^->JU*^^XJl,)-2-(p- MWX>;UU*X 
)l ) 7" a /t> . ->- 7 x X )\> -p- ;* v 1 ^ ? 1- "> ^ * * * - 
iji/t-jnl-K v?7xx;U-2.'5-->-^ ^">7x 
*xjl,*JU#X$AD-HtX>*^**- K P^WWX 
>X)l*>S2-zhn^>v;i'. MJ*n;u»Ifc2.6-v* 

> S2. 4- 1- o ^ > if ^ * { c 1:1 

[0 0 19] *«9|-Cfll^*n*«S«tUTtt. S£{* 
J:l»A«. a#J4230~300iiB*tifilcR«e*U*V» s t>®* t 

ju. 5LSx-?;u. wbs2-x k*->x?-ji^ 

KJUt">KX^JU. 3-* h^i^afc^^S**^ 

•JK>. ->i7 >. ^JUXf^Kr h >. 1.4- 

ifu>^'J3-^^v7'pt:;ix- 

vX^U>^'J n-JU^ j^WX—f^Xl**^ 
[0 0 2 0] *5£91<0 U v?^ K««l±. fitt-hE 



[0 0 2 1 ] *»W»r»5Uv ; ^ l*W«*ffl^T^5- 

* *R W 9ft -5 ft**! £ SO U v 7. r- tt W * "> 3 > X 
A _Sf03Sfi«.tlC**a f O. 5->-2'ii 3 «= 

BS ) , cns^-^^^TTo-isox:. io~30#m. . 

8L<l«v h^U-h±T7O~130t:. 1~2^W^W 

■7X*£xE<0U** MBUllCrt^U 300niaT»3S 
SS^-Jt^STtS (exposure dose) 1 ~100mJ/cn : flKitt 
5J:5tCgl»Lfc«. 0.1~5%xh7/7 i Jl'7> ; cXr7 
' A/W Ka**lM>'(TMAH>7fciS!0^«^*iS*ffi ( '^ 
0 5~3#SSE. SSS. AFMPuddle)?*. *7U-i£ 

[0 0 2 2] ^^iCfSoS^tSftflftS&tW. 
SSlC»LT!S7 1 £tt^&ttliO.Gl~0. 3sS. »sL< 

no.oi-o.isSMifiA^tf ifc. • 

lIIl;Mltl~20M. ffSL<lil..5-6Hlt 
[0 0 2 3] Sfc. ±Elfc»*«a^->* fiac 

ttSBBEroTA* 'J IS»2:S^-rn(3:«k ^ • 31*0. 01-20 
JStLTli. fiRl^tfTMAH. n'J>. h'JX^y-^7a 

[0 0 2 4] ***ICfiB*a**tt. tHD^Tl^ 

KD*i/Xfl/>t»MT5) t Ctt^T248.4n n Mi5 
[0 0 2 5] **sHroUvXr-»«IMrFX*->-7^- 

KrFX=r->*7L'-tt ! jt (248.4nis) ^^^SaSli 
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13 14 

{ 0 0 2 6 ] *Ra«WfPffilc;^t» 2 n^TtSfSICffi^ TSfl^iti. 

<b. 5tT. KrFI*y71/-tf3t. iSSnft^TSIft * [it 1 ] 

cHrO- S0 '-S- S0lCH *-FT" CHr ^" < i H " s0,H 

. n, * SO,CH, 



[£2] 



CH^SO^C-C^Q-^CHrQsO.HVc-C 
CH.O [0] CH.O 



[S3] 




0 



h v 



CH,<> S0 ° 



CH 3 - 



50, H + 



S-CH-C 
0 



[S4] 

a jCcooch 

0,N 



hv. 



0,N, 

C£ 3 CC00H+ OHC 




. oT*«^JCSR*X'fr*amS<B , ff*ES (j£5Tti, te 
- «5] 



CH-CHi+- CH« 



CH| 



C«CH a *r 



H3&«ns5i#scsr, £$?7*zi> h 40. 

[0 0 2 7] EITIZ3I2SW. »»«. #%0*]&I/J±J£#l 
[^SS^i] 

[0 0 2 8 ] HaW 1. tf'J (p-iert-r h*->X?U 



.u»i5.5g*sfi»*«fc"LT»fc. ms¥^^s« 

10000. (GPCffi : #'J X^ V • 
(2)±K(l)T»>itf U (p-terl-r h*->X? t V>)l5.0g 

ia'sfci.swjrflff^v ejsjk*** izsa* ft 

1 HMWU*IJ£IZ* 0 ttl: IT* -3 fc. SS^^S^ 1° 00 
0 (CPC£ : #<JX^U>«Sqs) . 
[0 0 2 9] 2. U (p-iert-T'h^v^^ 1 ^ 
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(l)p-tert-^ h^>^^U>28. 2g(0. 16^;U)&C/^^ 
0 'J ^S lert-y^^S. 7g(0. 04 iCtt«*<S92.2' -7 

8ox:T8Bnna&SH>airfc. Ec«*»a», 

EttX-T-JUfUCflEA. WUJfl^iHak/ HrA 

X-r?;Uifi». *EEfe»UT.tf <J (p-tert-^ h*->*^ 
U>-**? ij ^SEtert-7^;U)23.8gS:a&t»^a<i: 
Lt»t.." <2)±E<l)T»fctf 'J (p-tert-y>4->^ 
fU>-/^ , J ;UKlert-^7 L >iU)23.5g$1.4-v^4 ; 
lt>(c®«£-tf\ p- h;ux>x;u*>i62g£ffl;iTttl* 

aaEsi.swraff »aa. fcm&zfc^iz&x* <n 

, J;U^tert-y7 1 ;U)14.1g$^fe^^ ( hLT^rc, 9 
€>n/i2^*Op-tert»y H^->^^ U >*{4 1 p- t K 
n * -> X l< >*(5 f* ! HNMR&I5E (Z J; 9 «4 : 6T 
&r>£. MS^^»-^S^15O00 (GPCS : #'J7^U> 
fit*) • 

[0 0 3 0] Sii^J 3. U (p-terl-y ky^fl/ 
>-p-t Hn^'>7sfi/»C0^^ -2 
p-tert-^ h^->X^ V >3.5g(0. 02-=c JU)&££p- h K D 

* > x =r v >2. 7g(o. 022 =em ztt&mm tLxm ^fz 

.fimilSieffll £H«icLT»*E«tffofca; 
-gt». «JEft«L-C#U (p-tert-^ h^^^T 1 U>-p- 

K □ ^ ^ U OD«SJctfctt l HNMR&I^ tZ J: 0 8)1 : 1 

'T*.?fc. M¥*$#^a»10<>00 (GPCS : *'J^rl/ 

•[0 0 3 1] SSffl 4. #'J (p-tert-y h^i^^U 
>-p-kKn*->Xfl/»^ -3 

(1) p-fc Hn^vX7 1 U>5.0g^ai^lS^t LTJH^fc 

Hjvitaan i £HtfKLT»£KjB*fr^ 

(2) BE?Bl:±E(-l)T»fc*U (p-th*o^y7fl/ 
»4.ogo->*^ h^">x^>(70mi)^?ffi*An v 

-f V 7^ U >60gKtf«8SfcO. 3ml € -60T:&TTJ!jn 
:*^T45/CT l^W. &t*TSHT22Wrflft#EJS51* 

fc. sea. er>«*««u »a*«se*-Mj*A-c 

^xZ7 1 U>)4.1g€:efe»5K B ^ t i:LT'f#fc. 
S^&OpMert-:/ <hp-t KDt y 

XxU>mfi:c7Dtt5£itH , HN.VR»lS(Cci: 0 «1:1T»-P 
fc. SS^^^^fi^lOOOO (CPCffi : ^UXf U>S. 
tp) . 

[0 0 3 2 ] SiSCT 5. *'J(p-lert-^S^->7,^U 
>-p-t FD^yXfl/>-77D- h U JlOcO^j* 



(9) tfM¥4 - 2 112 5 8 

16 

(1) p-terl-^ h^*>7,5 L U>28. 2g(0. 16 ^ JU) J^Zj:y 

□ X h U ;U3. lg (0. 04 t M £ 2. 2' - 7 V £ 7, (2- * 7 : 

3tT90T:T2«nn«&ffa5aitt. e«* v 

RSLT^'J (p-tert-T' K^*>X^U>-7*TD-hij 

(2) JLBU)T»fctf 'J (p-tert-^h*vX^U>-7-r 

□ x Mj;iO20.0g£fl!HTH»W 1 ^) (2) tP]«(CSfi? 
i0 Ktff*fflS£fr<<*. #'J (p-tert-7h*->X?U>-p- 

tFD^yXfU>-77D-h U JU) 15. 4g £ B fefi}3fc 

JliLTftfc. »Sttfca^*S>p-terl-7 h^y^f 

0 fil: IT* -3 &. MV^fl^fcttUOOO (GP 

[0 0 3 3] SitS&J 6. #U (p-tcrt-y h*->*;U# 
-;u^r^->X5 1 U>-p-t: K n^>X^ U >) cd^e£ ' 

(1) 7ltlsl^»JS4.491.628-^(i985^>ICi2«W^S(CJ:0 
T» b n/cp- t e r t - 7 h * x A x;U* * > X t- U >2 

it? 2g (0. 1 =E M £ m ^ T 2. 2' - 7 V £ X (2, 4- v * t)1> 7 U 

□ xHij;U)tt«?¥BET. h;Ux>*B*««T90t:T 

tti:fflILT#'J (p-tert-y h^y^J^-J^^yX 
, =r y ) 15. 2g Z B fe t»5R b s b fc L T »'«:.' EM^^l; 
12000 (GPCfe : #U X5 L U>^if) . 

(2) ±B2(l)Tt*/t^»J (p-tert-y h ^ ->^JU^x;U^4- 
vXxU>)7gSffl^TaiE«l l^(2)t|S]«»CLTSJC 
Rt;affl31*fTV^ *U (p-tert-^K^->^7JU^x;U^ 
^•>Z-rV>-p-fcl K'n^->X7 1 U»4.8g$:afe^^ 

^«i:itf*L »en/ia^*op-tert»y h^v-x^ 

'■ aSJCiO«l:lT»-3fc. 

[0 0 3 4]SiI#i 7. #'J(p-fh7tFDt:7- 
;u^-=^f>x^u>-p- 1 K U=t'>XJ-\/ >)<D-u&i 
^'J (t Hn*yZfl/» -[aSV^^ftft 12000 : G 
PCffi (3WU^^U>S*) ] 9g£->-* h^*>X^ X100 
id I ) \Z mm $ it, & ^ T 3, 4- v t K D -2H- tT 5 > 12. 6gS 
^5fi&0.5ffil^ilDA30-40 < CT15^r« , 5.»^L^. S^ 
- " . ft. KR>»£«JE«*U- S^^^S^-h'J^AT^fa 

-p-tKD^vX7 1 U>)11.0g$afe»^rB<hLT?# 
' /c. S b nf:l^*(Dp-f h 7 b H □ t!7-^tTyX 

'RMSJ:0tt3:7T*-3fc. 
[0 0 3 5] 8391 8. U (p-tert-^h^yXf U 

(l)p-tert- y h + ->7,xU>15.8g(0. 09*;U)&^/^ 
50 $ 'J ^K* ^JU 1. Og(0. 09 xrVU) ICtt«tfic7)2. 2' - 7 1 / 1" 
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17 ' 

^(2.4-y>f^7l/DZ h 'J JlO£*tt]LT h;UX> 
11. Ettx~r^»6». SEKSLT*'J (p-tert-7 h 

*>*^u>- * , jvuK>5 L JU)io.9g£aa»*a 

(2) JtECl)'T»fctf 'J (DMerl-7h*->y^U> - 

u;v»^7 t ;u)io.5g£i.4-v3j-+-y->icj8»s-e-. p- 
sfe»*BiiLT?#fc.- ?#en^ji^*cop-tert-7 r h 

000 (GPCS : #U7rU>^) . 

[0 0 3 6] bsot 9. 2-(f>^n-\^->;i-^;u#x 
JU)-2-(p- HUx>x;w;fcx;u):/o/^>c?£-j5£ 
(l>&JR"Ty*->OA (»JO«) 23.-9g(0.98fiR^)tX?. 

^*tf>160g(0.98^;U)fcWTU *t>"C*#a«« 1 

D7< K95g(0.89^;U)(DX^;Vx — 7^;U?§fBc{Z 
-S-OtZTTfwTU RiajK-C3 P*P-1Ht»EiE$--t*-fc 

• Ufcx— r"jU8fe»KL. *i*5*g^*->^A 

JESSB LTbp. 95— 100^/20mmHgg#<7U- *> ^ n ^ > 
;U-2-^^;U-l-^n/W >50g£&^£fSt£;fe<i: LT^ 
' fc. 1 NMR <5ppn (IJ-no*;^) : 1.06<6H,d. j*t- 
X2), 1. 12-1.87(10H.m, £>^n^\^-tf>a^^U 
>x5h 2.51(lH,m. D-N^1t>§S^^», 2.76(1 

H. ID. 

IR(Neat) cm" 1 : 1710. 

(2) ±E (l) -cf#fc l- •> i7 n ^ > )V~2~ * ?;u-i- y n 

-/ >47. 6g (0. 31 =E)U) iZlgitX ;u 7 'J ;M2g (0. 31^10 £ 
25-35rTn5TLfc't£* 50*C T3. 5^RitE^$t 
fc. SSSK&BHrtt. »JE*SLbp.99-105T:/18BBHg 

/ >30.1g*JtftM«ttd:LT»&. 1 NMR <5ppn «^ 40 
DO»A) : 1.18-1. 87 (16H.B. *^JU5 X2 

U>X5), 3.13(lH.m. •/^□^t. * 

(3) ±&£(2)TfS/c2- ? d > £ a ^ ->;U-2- j* 
-l-yo/V >30. 0g(0. 16^c;U)CO-> - ^^;u^;u^=^-> 
(DMSO)BSlCp- h;UX>^;P7-< >K^- HJ O A30.0g 

(o. n^wtm*.. 6ox:T2o^r«itt^s^c-ttfc. sjc 

ttSSMSSu tt»LT»fcft«418gfcn-'\*-t> ; 
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;u#x;u)-2-(p-hJUx>;uu*x;t,) 7o/^>i3. s g £ 

LT?9£. 
np. 123-123. 5T:. 

» KMR <5ppd m$ □ o*;UA) : 1. 19-1. 91Q6H. m. * 
^jug X2 &C*->? □^^-9->ga^^U>x5), 2.45 
(3H.s.-hi/;H6ffl*>?JUS) , 3. 25 (1H. b , , is 9 o*\ 
*tJ->S;*g t >h 7.33«H.d.J=SHz. 3-H.5-H), 
7.65(2H.dJ=8Hz, ?r§§3 2-H.6-H). 
IR(KBr) cm' 1 : 1705, 1310. 

[0 0 3 7] Sifififii 1 0. exCy^QA^S/^x^ 

(1) 7->*ft^ h 'J ^A22. 5g(0.35^;U)S'>ft^*.{cjg* 
cttS, 90S6«7kX^y-JU130BlT#RLfc. *u 

■ "C10 — 25X: Tp- h ;U X > X ;U * X ;t- ^ n 7 -f K60g(0. 32 

^juj^swa-frfcx^y-^iBataiTL, £ST2.5 

fc. S:i^^J^a^L,, p- h;ux>x;i^^x;u7> ? K50.7 
g*jSfta«ttti^T»fc,- 

1 NMR <5ppm (S^nO/^;WA) : 2.43C3H. s,*^;U 
S) . 7.24(2H, d, J=SHz. 3-H.5-H), 7.67(2H.d. 

J=8Hz. 2-H.6-H). 
IR(Neal) en* 1 : 2120. 

(2) □^*->ju^^-;u20.2g(6. .i7^;wic*»ft:* 
U ^ A 12. 0g(0. 21 cox^ y -;u^ifi[$:^taTST 

30± S'CTSO^ftffSflJS-frfc. ^^TSfk^^U. 
>18.2g(2. 14^E;U) $:aAL50± 5^-06^^ 
"Sia-C 1«»S«, S^^t3X^/-;U55ini^ 
SA, ftRL; ^>^7;^>K^-h , JC7A400nig^^j!in 
LfcS; 30%iSS(t7K^50g(0. 44 J &JU)-fe45-50r -C* 
T» E«CHiaKT4l9nn«*SffL-fc,.K««. *200e 
ItSAlMTlilMU' «ftUA£Hft. K 
L T^fcafe B °B22g*X^ / -;U<t 0 fi^fel/Tt^ 
(•>^ a A^->;uyu^-;u)*^>is. 5g^S fifths 

IDP.137— 139TC.. - 
1 NMR <5ppo (S^OD^;UA) : 1.13-2. 24 (20H.m, -> 
^ n^\^>|->5S>^ 1 U>X 10). 3. 52-3.66(2H,m. 
□ ^^r1t>S^7 1 >X2), 4.39C2H. s. >^U>). 
IR(KBr) en' 1 : 1320, 1305. 

(3) *§6{t-t- h U A l.*7g £60 % -&*X^ / - ;P70ml \Z 

js* s :ni: ±ie (2) T»fc eX- •> ^ n ->;u 
x;u*:x;u^^>i2. ig(o.04 : &;u)«iBftiixfc. 
' JiECDTtffcp- h;kx>x;u*x;u7v K8. 2g(0.04^ 
;u)'cox^/-;u ?S?SE£ 5 -lO^TiST, *^T*a"C 

SI, X^/-iU»E^ «:«LT»fca««llgt7-t 

x;U) •>"7 , /-/^>8.0g€BKftyu XAfit 
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mp. 130 — 131T:. 

i nxr «5ppm (a?DO*;WA) : 1. 13~2.25(20H.m. x 
i7 D'\^-t>»^f 1 V'>xiO). 3.36~3.52(2H.ai. 

IR(KBr) «■» : 2130. 1340. 1320. 
[0 0 3 81 HiEW 1 1- P" h;UX>7JU*>&2.6- 
•>' X h □ > v Jl- °3 a BE 

(1) 2. 6- v X h o > XT il/f t K 19. 6g(0. 1 Sr > 
^ /-JW200ml tpKffiSS tf lS~25 , CT7K&ft*'?*.^ 

tt. gJS«. .RaElc*lOO«l&tf*ao 
*;WAl00ml $rSOX. 1 W."l«i*ES»S i+fct£. #B, 

2 , 6- - .h o > if )l> 7 )\> ^ — Og * It S <h U 

.T»fc." • 
mp. 92. 5~93. 5"C. 

■ HMR oppm (I^DP^A) :. 2, 77(1H. t, J=~Ht. * 
gg) . 4.97(2H.d. J=7Hl. *=rV» . 7.66(1H. t. J=8H 
i.3JS» 4-H). 8.08(2H. I. J=8Hz. 5?#5S 3-H.5-H). 30 
(2).±C(l)T»fc2.5-^ = >a'C>i';Uy)U3--»H4.9 
g (0.075^^)^0- h^X>7.;U*XJWi7n ?-f K15.7g • 

(0.083^;w)£7-fc h>i50i«ncg»*-tt. cntc-^-x^ 

o <\ * •> ^ 7 5 > 15g © 7 -k h > 0 ~ 10-C TIT 

«9«aSi]L. B«*»«U SIS(29g) tBHJM:** ± . 
0 « IS b s b "L TP- S )V X > X JU* > SE 2. 6- - h a ^> 
;H9. SgSrgfeSlfeSSn-ttai LT#fc. ■■' 
dp.98~99'C. . 

•NMR 5ppn (S^aa^JUA) : 2. 45(3H. s. * y-JU 20 
5) : S.57(2H.s. *?U» . 7.34(2H,d. J=SHz.p-> ; r 
;U^>-tf>« 3-H.5-H). 7.68(lH.t.I=8Hz. ^XbD^ 
>-tf>?R 4-H). 7.72(2H.d. J=8H2.P- ^ J ?^^>-k">^ 
2-H.6-H). 7.72(2H.d. J=8Hz. v>X h >"£ >S 3-H.5 
-H). 

lR(KBr) cm-' : 1360.. 1170. 
[0 0 3 9] Si6W 1 2. 2-*.?-)\r-2-te- h;WX>7. 

^^^/-;u<ko»^SUT2-^7 i Jw-2-(D- mux>x 

- ;u> 7 a C * 7 x J > € S t ^ T 

mp. 64^-64. 5"C. 

'NMR 6ppb (i?DD**i) : 1.70(6H.s. *7^3 
X2> . 2.45(3H.s. h-I^HtEH**^*) • 7. 32 (2H. 
d.J=7Hl.p-^7 i ;U^>-t:>5a 3-H.5-H). 7.44(2H.t.J=7 
Hi.^§W 3-H.5-H). 7. 540H. t.J = 7Hl. 3J*» 4-H). 
7. 67(2H.d. J="Hz.p - / ;V 'O "tf > W 2-H.6-H). 7.95 
(2H.d.J=7Hl. 5fS9S 2-H.6-H). 

IR(KBr) en"' :1680. 1303. 1290. 50 



[0 0 4 0]ai£FI 13. 2.4-y>f;l--2-(p-hH 
v< V7'a-l'^>r h V^ttl^ll^i LTffl W 3x50*19 

w(2)&y(3)tmtticL-csj5R^atsaa«ff &*s 

a £ n-^-y > - yM > igffi J; 0 L T 2. 4- ^ 

^;u-2-(p-H^x>7.ju*x;u)^>5'>-3-^> ; £e& 

DP.76~79'C. 

•NMR fippm aafcAA) : l.l5(6H.d. ^f-^S 
X2) . 1.55(6H.s, >^;U5 X2) . 2.4SUH.S. HJ/JW 
■Sfisfe/T-Jl'5) • 3. 54(1H.b. I=7HI, /?•». 7.34(2 
H.d.I=8Hi.3f«« 3-H.5-H). 7. 65(2H.' d. I-8HZ. **^2 
-H.6-H). 

lR(KBr) cm' 1 : 1715. 1305. 1290. 

[0041] saw i.4. ^t-jux;w^xju p- mu 

X>XJU*:xJW->-7 > y^3'>^ofix 
Q) ^^ju^^/^jU p- h ij JU7.JU*>6.0g (0.03=c 
;U) /— ;U40mia.D : *40iBl c t 3 tCiS*b, ^>^7. 

^>^^" h'J^A60mg€:^J»UZ!:'(fe. 30%i§Sft*S* 
6.8g (0. 06^5:JU) ^45~50 , CCi«T ■ X^'CtiL&'&Si' 
TlO^rflS^^-e-Ti. SfiT-KlftES. 7K400ol*tc 

& feS b b b 7. 2g * X ^ / - )\> i 0 Wtt b s b L T ^ X * 
p - h;UX>7.JU*x;U^^ >.6. lg*S fe*f«B B a i: 

np. 163.5~165 , C. 

'NMR <5ppo (S^aa*;UA) : 2. 48(3H. s. h ->JU^ 
aaE/^S) . 3.28C3H.S. p^^JWS) . 4.56(2H.s.^ 
5^U» . 7.40(2H.d.J=8Hz. ^§S3-H.5-H). 7.87C2H.. 
d.J-8Hi.3?»ai 2-H.6-H). 

(2) jissm-r^fc^^^x^^xjw p- h;wx>x;u^ 

-;U^^>5.0g (0.02x:JW) ^TSffiW 1 0 <0 (3) 
g^X^y-jUiOS^LT^JU^U^X/W P-H 

mp. 107.5~109t:. 

'NMR fippm (S^DD^JUA) : 2.46(3H. s. h xJUiE 
63**^5) . 3.42(3H.s. ^^5) /. 7.38(2H.d.J = 
.8Hi.5f*» 3-H.5-H), 7. 87 (2H. d. J=8Hz. 5? S»2-H. 6- 
H). 

IR(Kfir) en"' : 2120, 1350, 1330. 

[0 0 4 2] SiS*l 1 5- 1-/7 > /-1->tJ^A* 
XJW-4-7xX;U7'^ >-2-^>O^S£ (D3-7xX;U 
Va t^>S50g (0. 33 ^c^) fi ^ ^ / -^220ml ICiSS 

U>75nlT 3S»tiiL,fc. »« LTt»fcW«S 
(125«|X2) L; S*BM6Ty*->C;AT*»L. ^ a 
S£UT?*/iat4«1»54g5:»l£35a^. bp.94-95"C/ 
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5 D mHgS^^3-7x-;U^n fcT* >tt j*^JU51. 5g£«5 
IR(Neat) cm' 1 : 1745. 

(2) v/-3=-iU^JU*>42g (0.45^;iO. £DMS0 225m I (CfS 
#U 60 % 7* 3R {fc :h MJ ? A 17. 9g (0. 45^10 £18-2 

ox:T'>aro^ttiL, 65-7o*cT3o#ram}* s^^tt 

fct*, f h7kKD7 5>225alSaAL. ftlRU^. 

-±E(l)T'f#fe3-7x-;uyn £:*>Se*?JU3 
6. 6g (0.22*^) (Of h.7 t FQ77> (110ml) Sffi 

AfSffi (100ml X 5) L, 1#Sn*:sfr«S** (200miX 
3 ) , -fifilK»*«f h l J S A*jg» (200ml) Rtf* 
(200ml) Ttfc*, 8S*BRtt-7i/*£/C7A't:K«Ufc. 
ttiBHfettffla/ jBaLT»'eftfcfttt«60.8g«:BiR 



JO 



-*>24.7g€refefl-«ft£LT»fc; 



mp.97.6 — 98. 4X:. 

1 N'MR (5 ppm □ D*;VA) : 2. 91 — 3. 09(7H. a. > 

fU>x2 Rtf^f JUS) ♦ 3.99(2H,s. /fl/» , 7. 20 
16-7.33(5H.m, 

IR(KBr) cm- 1 : 1730, 1320, 1305, . 
(3) ±fE (2)T?#fcl- * f;U7jU* - ;U-4- 7 x — ^ 
>-2-*>12g (O.OS^U) *«{k>?U>135mltCig* 
U hUXf ^"75>11.5g«rrRTL&^ 30«fJ]«# ' 

KJS ^t, asm i o o (i) trft&p- mux 

>x;u*x;u7->* 15 ii. 5ft (o.06^;u) so-sCTft 

T»*tfi-H*tt26. 6g*ES*{t*«!l.fc 0 ^SLTl-y 
np. 52. 5-54*0. 

'NTrlR <5ppm (i^an^A) : 2. 88— 3. 07(4H, m, * 
rl/>x2) , 3.17(3H.s. *?MUS) , 7. 16-7. 35(5H. 
b. 77#£l7f(3&-). 

IR(KBr) cm* 1 : 2120, 1655, 1335, 1315. 
[0 0 4 3] H»« 1 6. l->*7V-l-(p-K^X>X 
;U*-^)-3. 7>-V ^iVJ^ >-2-^">C0^5t 
(1)1- ? a A-3. 3- is * f ^ >-2-*" >33. 3g (0. 19%' 
Jl) SDMSO 330ml ICS® U ItlCp- h;l>X>x;U:7 << 40 
>g:h h 'J ^A34.9g (0.20^;U)" «30— 40'CTSaDl, 

fc. *i>t. 6o-7ox;Ti8^w«^s^c-d:/i^, kjs 
ti-(p- h ;ux > *;u*xju>-3. 3- >-2-* 

>41.6g€:eaiSat LTWfc. 
mp. 119-122T:. 

1 NMR tfppm (Si70D^;i/A) : 1. 12(9H.s. ^f ;U5 * 

#»J (p-tert-^ h + yXf U>-p-k Ka*->Xfl/» 
■/If U>^«J ZI — ik>7fJH-f^ 



*X3) , 2. 45(3H. s. ;US) . 4.31C2H. s. ^^u>) t 
7. 36 (2H, d. J =8Hz, 5? §933-H, 5-H) , 7. 82(2H, d. J=8Hz t : ^ 

2-H.6-H). . 
IR(RBr) cm" 1 : 1715, 1320, 1290. 
(2)±E(l)T.»fci-(p- HUX>*;U*x;tO-3.3-s;x 

f ;uy^>-2-^>20g (o.08^&;u) fiffl^THawu* 
9(3)tn*icLTS«R^*ffi3asff^ ttsnfct 

h;ux>^;u^x;u)-3.3-->"^f ;u^^>-2-^->i2. 6g 

bp. 120. 5-121. Sr." 

1 NMR <5ppm (i^an^A) : 1. 17(9H.s, > f ;i^5 
X3) , 2.44(3H, s. ^f;U5> , 7. 34(2H. d. J=8Hz. 5?^ 
§3 3-H. 5-H). 7.93(2H.d, J=8Hz. 5?§S 2-H.6-H). 
IR(KBr) cm" 1 : 2140, 1660. 1305. • 
[0 0 4 4] SSW 1 7. 2->7V-2-7xZ;i.XA 

(1)2- -/DAWS ;>^7 D^\^->;H5.6g (0.07^5;U) £ 
DMS0 120ml IZ&SL, cniC^ >H >7s)V7 >c >B6f> 
U^A- 2**C#Jl5g (0.075^;U) $:30-40X:T^SOL 

**1.5 I ^tC^AL, «TaflS«ll. S^LT2 
- 7 x x;u^;u*x;uHfK *> ^ a ->;ns. 3g S a feig 

mp'.35— 380. 

<5ppm (S^no^;UA) : 1. 11— 1. 82C10H. m. > 
^D^\^-th>S^5 L U>X5) . 4. 11 (2H. s,/fl/ 
» , 4. 46-4. 84 (1H. a. D^\^-^>8l^f » , 7.. 
50-7.98(5H.m. ^S5St}c^). 
IR(KBr) cm- 1 : 1735, 1290. 

.(2)±E(i)T»fc2-7xx;u^;i^*x;p»K >^n^ 
^v;H0g (0.035^EJU) &m^T&.3&m 1 5<D(3) 
««CLTE«a^«ffl»*»f f*snfcttH»*li*. 
4*7Ai7DTh^77^ [55«S9 ; 7 C-20 
0 (Si7tM3IXISg(»)SS*) . SSISE : n-'x^if > : 
S'<fc;*^U>=6 : 1 — 4:1—1:1] iriOSSJ 
L, 2-y7 7-2-7xr;^;^-^SB f^n^ 
•>;U5. 8g^^Hfef4tt«I<h LTSt. 
l . NMR 6 ppm (i^DD^A) : 1.15 — 1.86 (10H. m, > 
$ □'\^t>a/f U>X5) % 4.73—: 4.89 (1H. n. 
D-N^-t*->§a^^ >) , 7.47 — 8.07(5H, m. 

38). 

IR(Neat) cm" 1 : 2160, 1730, 1310. . . 

[0 0 4 5] 1. 
Stig^I 1 ai60»I3R^Si2^]4Tt#fc#'J (p-lerl-*/ 

3. Og 
7.0g 



—844— 



(13) 

23 

■ TW^ilfcS**!-!* LT240— 250nmf+5fi<n3taiHtt* t 
[0 0 4 6] H8t^i 2. 

aawioah »iawio(2). aaw60)(i)stfa* 

2,4-v>^;w-2-(p- h;ix>;zju*x ;u)^>* >-3-^> 
(aaw i 3<7DK^^ff]) 

l.OumCOlRffcouy^ h«RIHS:»fc (Hi 
(a)) . ^:(C248.4nn^KrFX**>'7U-U r 7e3 
i7 4 £tn-UTa«MlC«3tU3t ' (H 1 (b)) • *L,T110 
13, 90»P-1*3/ hyu-KT^-^il 7;i/*Ua»« 
(2. 38%7- h ■7^5 L ;UT> z £:X'i7A t H D ^ •> K*® 

1 (c)) . ■ ■ - ■ 

ai 



$#^¥4 - 2 112 5 8 



24 



A) MX*ffU&a*(*<B#7*<E**fiK(Tg) 
iiiC^OfT^^, X. SS«ftttt*ll TIEttdtoU 

6.0g 

0.3g 
13. 7g 

LT§=S1" [aiiWico 
<2)R£XaiEM6a)(2)] ^bftS^v^^SH' -rtl 
WSil^I** [H«mo<l)&tfaifiH6W(l)] 

[0 0 4 7] USePj . 1 . 





TtCC) 






95 




Wfi«10(2) 


150 


ASF 


8£«6<D(1) 


110 


*A 




ieo 





50 



#'J(p-tert-7'h4 i ->X5 i U>-P-tHa^->7..7 i U» - 
2- ( x if a ^ ->;u*i ;w*=.;u)-2- <p- h ;n > 7 a a > 

£0«<fctt£W LTJ3 0 . BXX*;U?-*tt«18»J/«* 
[0 0 4 8] 3«6H2~2 0 



[25 2] 
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25 



(14) 



26 



**W¥4-21 1258 





^ tf/r\ 












M 






fts*r — ft 


— ££rf* 






73 




*i* 


(aJ/caV 


("C.sec) 


ft* it 




Z 


HfiM 1 




25 


100. 90 


A# 


0.30 


3 




nawio 


23 


100. 90 


A# 


0.45 


4 


KSH4 


ksmio 


32 


100, .90 


&# 


0.50 


5 






I 2 


110. 90 




0.35 


5 


»itt«5 


KBM9 


12 


110. 90 


AJ? 


0.35 


7 




«»«10 


24 


100. 90 


A#F 


0.35 


8 


KAMI 


WM311 


15 


90. 90 


A# 


0.40 


9 




*»«12 


15 


. 90. 90 


A*P 


0.40 


10 




WiS #19 


22 


100. 90 


A*F 


0.30 


11 






12 


110. 90 


A*F 


0.50 


12 


mmmi 


WB«13 


16 


100. 90 


. A* 


0.30 


13 


KiSMl 


WMf-9 


15 


110. 90 


A*F 


0.30 


14 




Rfiflio 


25 


100. 90 




0.30 


15 




«&«7 


20 


100, 90 


MJtF 


0.30 


18 


*2t«6 


»i5«13 


. 20 


1O0. 90 


A*? 


0.35 


17 


K»« 1 


«a«is 


25 


90. 90 


A# 


0.35 


18 




Mg$*14 


12 


100, 90 


AJf 


0.35 


18 




WSfcllS 


18 


1O0. 90 


A# 


0.35 


20 


«B*ll" 


S2B«17 


30 


SO. SO 


A* 

... 


0.40 



caufi«-3iff4).e^-cja:*u^x-i-*fiBnc 

[J?9!<£»2&*] 

[0 0 4 9] «±sS"cfcc:i*»s'9!s*»«:tt<. 

■©US** h»»«300MaT«)3t«9!>tfcCa«^3l£ (Dee 
P UV) , WAtfKrFl*i/7U- tfjfc (248. 4nm) 

/ ^ - ><o j& a i c 1 1 x * s rt m m s w r * & © t * 
Co o 5 o] ^, *ttwe>uv7. MmfiSHSfl-ft. k 



m i ] 

[0 0 5 1] 0 1 It *S^OU->-^ KtfSSf Ufc^ 
[02] 

[0 0 5 2] 0 2 11. mn«lT»6*lfeftU5?Xh*r • 

[fT<f<OiS9I] 

[0 0 5 3] 1 ••"■»«. 2 — *«9Hfc**ft**r5 

Uy^f-ttSI. 3— KrFX*->7l/- -tfJt. 4-v 
2 a ---»JI/^->. I •••SiSW 1 Tf#fcS 

^ t*»»wo*nii»3e*». in — saw 4 TtsfcS 
8. 
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(15) 



112 5 8 



\///////////, 





i^mm. i ] 

[S*#3Cl 1] ffclT^SnsSS-fcAi. p-tert-7 

, [Sf ^fflS 
[SSIE*-fSl!g@£] 0 0 16 

[0 0 16] ^S^T^uen-SSE^^SiliLTti. X 

fan ICT *2S^C»T«lC»*LUS6||3=Si| 
tTtt, PUtf. TISft6, ffci i. ffci3X«ftl4 

•cs t> $ n * ft { f u, tx * . 

• ft 6 
[ft 6] 



9 

O N 2 

R9S^Rl0tt^^ffl2;bTK5Rai-l0ODI[ 

D7;u^5xiaft7 

[ffc7] 



-CCH 2 ) 



R12 



1 ~ 5 o««7-;u*;i,BXtt«*sSt l ~ 5 o>/\ a y 

• ffci l 
[fc l l ] 



O R14 
II I 

R13- S -C-C-R18 



II 1 II 
O R150 
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(16) 



#|>f!¥4 - 2 1 1 2 5 8 



co7;u*;ug, 

[ft 1 2 ] 



R17 



(5£«f, *R17tt*SISl t Xt£* : y-;Ufi£«ft"r. ) Ttk 
^tliS^Shl, R14&tfR15li**jfi5lLT7K*ffll 

xZJH, 7;^T'>S»7xrjl,5Xli7i^ft 

• ft 1 3 
[it 1 3] 



S + -CHi 



R20 

O R21 



+ . R18. R19. R20R.tf R21(i**SSlfcLT*3R 

• ft 1 4 
[ft 1 4] 



R23 

R22^ 0-CH 2 -^]^R24 

R23a^R24tt5c^J£5lLT**liR 



7D> h^— yroRS 



(31)ffi7fe^S§^- -*MB¥2- 19617 



(32) 65^0 

(33) S^m^5gI 
'<3Dfi«fe«£5fiS» 

<32)ffi5fcB 
t33)flB«S*MS 



¥2 (1990) 1 S30B 
B* (J P) 
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